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(57) A method and apparatus for re-establishing an 
interrupted data packet call on a channel between two 
transceiving devices in a telecommunications system. 
In an embodiment of the invention, when packet data 
has not been sent or received in the cali for a predeter- 
mined time period, the call is released and call configu- 
ration information is saved in at least one of the trans- 
ceiving devices. If it is then necessary to transmit further 
packet data for the call, either one. of the transceiving 
devices may initiate, within a predetermined time period, 
the sending of a call re-establishment message to re- 
establish the call. The call re-establishment message in- 
cludes only necessary information to re-establish the 
call. Information that is saved upon call release is not 
sent in the re-establishment message. Information in the 
re-establishment message is used to retrieve the call 
configuration information' that was saved upon call re- 
lease. The call is then re-established using the informa- 
tion in the re-establishment message and the retrieved 
information. 
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This invention relates to call re-establishment in telecommunications systems and, more particularly, to a method 
and apparatus lor re-establishing, an interrupted packet data call in ajelecqmmunipations system, ... 

In a typical cellular system, call establishment begins either by a base t station, transmitting a paging message to a 
mobile station on a paging channel and, then the mobile station transmitting a paging response., message to .the base 
station on an access channel, or, by a mobile station accessing^the system .on an access .channel by transmitting an 
origination message to a base station. In either of these call establishment cases, the mobile station must obtain access 
to the system on an^access.channel, and setup information unique to the particular call establishment must be ex- 
changed between the mobile station and base station over the access channel or other channels of the system air 
interface. In certain systems, the paging response message and origination message may cany a large portion of this 
setup information. The setup information unique, to the particular call establishment could include called number data, 
mobile station identification and capability Related data, authentication information, etc. After receiving this information, 
the system must then use the information to setup the different layers of communication necessary. in the system to 
implement the call. , 

If a connection in an ongoing call in a cellular system is broken whjje the call is in progress, the call must be re- 
established in order for the call to be completed., For example, a,rj, interruption in communications on the air interface 
may result in a voice channel being interrupted long enough for a, gall ta ; be dropped.* Tbe call must then be re-estab- 
lished. ■ 

Major cellular system types include those operating acgording to the Global System for Mobile(GSM)Standard, 
the TIA/EIA/IS-95 Mobile Station-Base Station compatibility Standard for Dual Mode Wide Band Spread Spectrum 
Cellular System, the TI,A/E?I A/IS : 1 36 Mobile Station -Base- Station Compatibility t Standard, and the.TIA/EIA 553 Analog 
Standard (AMPS/TACS), Other major cellular systems include those operating according to the IS-95 based ANSI-J- 
STD-008 1 .8 - 2.0 f Ghz standard or, those operating accprding to the GSM based PCS 1 900(1 900 Mhz frequency range) 
standard. Systems operating ; according,tp the. IS-95, IS-136 ancj AMPS/TACS systems standards do not provide a 
mechanism for re-establishing a-call other than for one pf the parties .involved in f the call to manually reinitiate the call, 
When this happens the mobile station and base station must, re.rexecute. the call, establishment procedure, using iden- 
tical messaging containing the same information as was exchanged wrjen the, call. was first established. 

Systems based on the QSM standard may support a mobile station. triggered; call, re-establishment procedure that 
uses-a-call re-establisliment-message-that includes only4he-s.ubscriber T identity oMhe mobile-station and ,tn 
station's plassmark. The.procedure involves sending an access request message from .the mobile to the system that 
.indicates a re-establishment is requested, accepting a channel assjgnm.eoUrorn.the systemand, transmitting the re- 
establishment .request message, on the. assigned channel. After:. repeiying the call re-establishment message, a GSM 
system must reconstruct the, connection usjng only the^subscrjber. identity and classmark from information saved in 
the network. ■ • >* : , • ' v !"' r - ■"" - " i' ■ r.i 

GSM call re-establishmeptd.epends upon the mobile, statjon triggering the re-establishment procedure. The system 
has a role in triggering re-establishment only so far as it indicates to the mobile station during.pall setup.that it supports 
the ca|i re-establishment procedure. Jf the system.supports call re-establishment, the GSM specification makes it man- 
datory forthe mobile station to initiate call. re-establishment when ; a connection is lost during a call. 

While mobile station triggered call re-estabiishment procedur c es^jmilar ( to the GSM call re-establishment procedure 
could have application. for je-establishment of conventional palls in other digital cellular. systems presently in use, 
additions to the specifications for these other systems, thatexpand the types pf -services, available, create a need for 
a more flexible call re-establishment procedure. ■ - t . , 

Currently, for .example, the major cellular ( systems standards bodies are. implementing packet, data services into 
their digital Cellular specifications. A packet. data y service specification has been finalized for GSM,, and packet data- 
service specifications compatible, with the IS-95 and IS-136 standards are being prepared., The TI A/EIA IS.-657 packet 
data services specification and.TI A/El A TS.B-74 Telecomm up ip.atioris Systems Bulletin define a connection based pack- 
et, data service-for. IS-95 based.networks., In conneptipn .based packet data ; service, a physical circuit connection for 
the call is maintained by. the .cellular system during the duration,©! the pacj$J data call. The, JS-657/TSB-74 system 
allows transmission.©^ packet data at rates up to 14. 4. tops.. It has also been prqposed to implement high speed packet 
data (HSPD), at rates pf up ; to 78.8 kbps )( into a standard based on IS-657 and, J$Br74. 

In an application such as IS-657/TSB-74 connection based packet, switching service, the GSM-type call re-estab- 
.lishment proceo'ur? woylpl.npt providq.the most efficient metrAOd () of re-establishing a (pst connection., IS-657/TSB-74 
, connection, based t packet data uses a^timerfeature in each" of, the. base station/mobile switching center(MSC) and 
mpbile station, A packet inactivity timer in^each of the. base. station/mobile switching cenfer and mpbile .station are reset 
whenever packet data frame is. sent or received,. I ( the pagke't inactivity timer expir,e$ before more data |s -sent or 
...receiyed, in either the mobile .station or base station/MSC, the mobile station or' base station^vlSC. in,' which tfie packet 
inactivity timer expired .disconnects the packet switching service, option by pending a release order message .The 



* release order message causes the connection to be released by both the mobile station and base station/MSCV If either 
the mobile station or base station/MSC has remaining packet data for the call to send after the connection is released, 
the mobile station or base statibh/rvise heeding to'seridthe packet data must re-establish* the call using the identical 
procedure used to initially estabfisWTh'e calf. The GSM call re-establishment procedure would not be useful in an IS- 

s 657/TSB74 re-establishment situation* because a' packet data call 1 may involve a unidirectional exchange of packet 
-■ = data; and initiation of re- stablfshmeht of a packet data call may be required from either the mobile Station or' base 
Station/MSC. Re-establishment ; iri IS'^Sl/TSB-iA includes Using an origination message identical to that initially used 
to establish the call, and system access procedures, as used for the initial call origination process; are employed. The 
system access procedure involves transmitting a succession of successively higher powered access probes; that in- 
10 elude the origination message, until an acknowledgment is received from the system or a time limit is reached and the 
; access attempt is aborted. In an IS-95-based packet data system the access attempt couid take up to 3120 ms, de- 
pending upon the number of access probes that must be transmitted before acknowledgment is received from the 
system by'ihe mobile station. In'packel data applications, especially ones involving high speed data, call re-establish- 

* ment times having this duration may have a negative effect on system performance. : 

is it would provide an advantage, then, to have a method and apparatus for packet data call re-establishment that 

allows faster re-establishmerit of a dropped call than can be accomplished by repeating the initial establishment protocol 

■ -used to first establish the call. Additionally since 1 packet -data may be transmitted fromeither'end of a link independently 

of the other, it would provide an advantage if the method and Apparatus for re-establishing the call allowed either one 
of a pair of devices in a packet call to initiate call re-establishment. 
20 'This' invention seeks to provide a improved method and apparatus for re-establishing an interrupted data packet 
call In a' cellular telecommunications system. : :,; ■''*'.' ' - x ,: " 

r! < This invention also seeks to provide a method and apparatus for'shorteninc; the time and decreasing signaling 
- 1: required to re-establish an interrupted data packet call in a telecommunications system. | 

■ ' - - Further this invention seeks to provide a- me'ihod^nd apparatus for allowing an ihterrupted'packet data call to be 
25 • re-established frotn ether'orie of a'pair of trans^divihg devices communicating in the packet data call. 

< The foregoing and other problems are overcdrrie aha" the advantages of the invention are realized by methods and 
' ' apparatus ih accordance With embc<Jlmenis of this invention. - ■ \ v ' ■ 

The preseht^iriventibh'proVides an improved'm^thod and apparatus for re-establishing an interrupted data packet 
call in a telecommunications' system. Thtfrnethod arid apparatus allows a data jpacket call to be re-established in a 
so rapid man nerwhrfe using less signaling resources' requiredto establish-a* call from art-ihttial state: When communica- 
tions on an interface between a pair o'MraVisdeivin£ devices involved in'the packet data ! calt are' interrupted or.delayed, 

* either one of the pairof'tfansceMng deVices rnay'feldase the call while indicatiri^ to the other that the call may be re- 
' '> ••established." If ; ah Indicationihai-call re-estabii^hrheht is allowed is sent; information to'allow call re-establishment is 
:: 1 then saved in the transceivihg devices'drihMfte'^stem. For example; if one of the'trarisceivtng devices is part of a 

35 network infrastructure, information on the setup of the communication layers of the call may be saved in the system 
= r; infrastructure. The method and apparatus allows' dither one of the'pairof trahscervihg devices communicating in the 
call to then initiate call re-establishment. ' ' ■ 1 " 

Call re-establishTnehti's accomplished bytising a call re-establish ment message that includes, preferably, only the 
necessary information' td re-establish the call. It is hot necessary to retransmit information tri the re-establish message 
40 that- has' been saved by the transc'eivihg" ; c]eVices 'and which isunique to the' call. This allows quicker system access 
: and re-establishment than could ^ accomplished if the; information that is saved would have to be re-transmitted. This 
; also has an advantage that when-only one transceiving device has remaining pafeketdata to transmit after a call is 

interrupted, that transceiving device can initiate call re-establishment.- _ 
; . In an embodiment of the invention, the method and apparatus is implemented ih cellular telecommunications sys- 
45 ■ tern having a high speed connection based packet data service. In the system, a mobile station Involved in a packet 
data call Vansmits and receives packet data over an air interface to and' f rdm a base station of the' system over a traffic 
< channel at data rates that are negotiated at call establishment; The base station is 'connected to a mobile switching 
* center (MSC), and in turn, transniits'and receives the packet data to and fronVthe'MSC. The MSG may be connected 
to any other -type of 'communications netwdrk'that includes another transmitting or receiving device involved ih the 
50-- packet data call? The other communications network may include another cellular system or a landline telephone net- 
work. In the connection based packet data system, a physicaicircuit connection for'the call is maintained by the cellular 
• system during itie i duratioh'of 'the packet datacall: ,1 ' ' ' *: . \. .. .. * ... 

: " The mobile' staiibrr'ahcr' base station/MSC are each equipped with a timer that is reset aha*' started 'When a latest 
; ' packet data is sent or received. Each timer is set to run a predeterminedperiod and, if no packet data is sent or received 
55 to reset the timer before thepredetermined period expires, the transceivihg device (Vnotliie station or base station) in 

■ which trie* timer expires sends a release order message- to the other device: The release 'order message includes a 
' : field indicating that the transceiving device" in which the timer eSc^ired has saved' information necessary for call re- 

! establishment, and that call re-establishment Is possible using the calf re-establishment process of the' invention. The 



r A S80 rJEB D 872 982 A1 

release order messagealso includes 9. random value that is generatedlrtthe device sending the release order message 
The transceiving deyipe that receives the release order message .from the transceMng device(mbbile stailon or base 
station) in which th tinier expjr d then also saves informationjnecessary^Qr^lf^ establishment and, returns a release 
order message in reply. The saving of this information, other than the random value, is optional irY the mobile station 
If performed, the saved information can be compared to.the re-establish d 'call parameters as an integrity check.' 

After the call is released, if ither the mobile station or case station/MSChas packet data to transmit that belongs 
to the released call, either may initiate re-establishment of theicalk The mobtle-etatiorY initiated/the re^stablishment 
process by sending a ^establish- request message to the base station. The base station' initiates re-establishment by 
sending a paging message to the mobile station that triggers the sending of a re-estabHsh request-message from the 
mobile station to the tese station. The re-establishment request message includes 1 ^ reduced set of information as 
compared to the set of information in the.call establishment message that was used to 1 Initially establish the call. The 
set of information in .tr^e re-establishment ; requesbmessage includes only the minimum information necessary to re- 
establish the call. Thjs information includes the random value included in the.release message that is generated in the 
mobile station or base station in which the timer has expired. The random value is used to identify'the pYior configuration 
(mobile station identity (MSID), called number, eta) to the system ;when the re-establishment request message is 
received. The information in the call re-establishment>request message may also include authentication data that can 
be used to authenticate the mobile station without executing a complete authentication process. ' ■ * •' • 

After receiving tfje re-establishment request message, the oase'station/MSC uses the informatibh'inbluded in the 
re-establish request message, to determine the; identity ofithe mobile station and ^retrieve the saved information that 
is necessary for call ^.-establishment, and re-estabfishes the physical connection between the mobile station and base 
station. The base station/MSp then transmits a channel assignment message to the mobile' statioh for assigning re- 
sources necessary for the link. These resources include the necessary code channel frequency, pilot PN number etc 
The data rate configuration is either at the peak rate used previously in the call, or at a default rate that may be assigned 
in the call re-establishment process, when the system is not able to provide the capacity necessary Id use 'the previous 
peak rate. , . . . ... . ■■ < 

The above set forth t and other features otthe invention are made more apparent in the ensuing Detailed Description 
of the Invention when read in conjunction with the. attached Drawings/wherein: ' • . *»• • 1 

FIG. 1 is a block diagram illustrating.a mobile telephone constructed and operated according to aW embodiment 
of the invention; . . f(r - , • u : 

.FIG. 2 is a diagram illustrating a mobile telephone in communication with a packet data network constructed and 
operated according to an embodiment of the invention; .. -,.v ; . :■ : i ^ * ,v,^: 

FIGS..3A, 3B and 3C are diagrams illustrating a packet data inactivity timer function in- a packet data network 
constructed and operated according to. an embodiment of the invention; ■< • ■ > ■ 

FIG. 4 is a flow cjiagram illustrating process. steps performed, in a cellular system, according to ; an dmbodirhent of 
the invention; 

..• ^ FIGs. 5f and 5B are flow diagrams, illustrating .process steps performed ofuring call re-establishmenf initialed by 
the mobile station and base station, respectively, in a cellular system according to an-embodimeht of the invention; 

, FIG. 6 is a diagram jllustratjng a call.re-establishment message, according to an embodiment the invention; 

FIGs. 7A and 7B a,re diagrams illustrating the re-establish requestaccess channeHtructure and a : h access probe 
sequence, respectively, Recording to an ernbodiment of the invention; - ., w. ./.,.-.■.. 



FIGs. 8 A and 8B a*e diagram*, illustrating a channel assignment message according to an embodiment of the 
invention; and . ( .., r ; t , . t t .- ft.. :.. 



Ff Gs. 9 A and 9B are diagrams illustrating a release order sent from a base station and a mobile station, respectively 
according to an embodiment of the invention. 

The present invention "has poten^l/application to any te^cprnmunications .system that provides a connection 
based packet d#a service. The invention may be implemented into- transceiving devices capable of sending and re- 
ceiving packet data in a connection based packet, call. ; ' - 1 ' ]\y \;' v 

Referring now to FIGs; 1 and 2, therein is illustrated a wireless user terminal or mobile station (MS) 10 and cellular 
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network 32, that is suitable for pr aqtrcing this: invention^ the mobilef' station 10 incTude's v ah antenna 12 for 'transmitting 
signals to and, for receiving signals from a -base site or base station (BS)' 307 The (BS) 30 is a part of cellular network 
; 32 that includes a mobile switqhifig;center (MSG) 34. The MSG 34 provides a conhection to landline trunks when the 
MS 10 is involved in. a call, .v ■> "' f *> ; ' 

The.MS 10 includes a modulator (MOD) 14A, a transmitter 14, a receiver 16, a'demodulator (DEMOD) 16A, and 
a.contr.oller 18 that provides signals 'to and receives signals from modulator 14A arid d modulator 16A, respectively 
These signals, may include signaling information/and also speech, data and/or packet data transmitted between the 
MS)10 and BS 30 in accordance with the air interface standard of the applicable cellular system. 

. Controller 18m.ay.be comprised of a digital signal processor device, a microprocessor device, and various analog 
todigital converters/ digital to analog converters, and other support circuits. The control and signal processing functions 
. of the mobile station are allocated between these devices according to their respective capabilities. MS 1 0 also includes 
a user, interface comprised.of a. conventional earphone or speaker 1 17, a conventional microphone 19, a display 20, 
and Jt a user input device, typically a keypad 22, all of which are coupled to the'contrbller 18. The keypad 22 includes 
the conventional numeric (0-9) and related keys (#,*) 22a;and"other keys 22b used : for operating the mobile station 
10. These other keys 22b may include; by example, a SEND key, various menu scrolling aYid soft keys, and a PWR 
key. The mobile station 10 may also.include abattety 26 for powering the various circuits that are required to operate 
the mobile station. - . .v.-.- • ;.- ; * /■•■-'•■- 

_ v Th©: mobile station 10 also includes various memories, shown collectively as the memory 24, wherein are stored 
a,plurality of constants and variables that are used>bythd controller 18 during the operation of the mobile station. For 
example, the memory 24kmay store the values of i various cellular system parameters and the number assignment 
module (NAM). An. operating program for controlling -the ; operation of . controller 18 is also stored in the memory 24 
typically in a ROM, device). The memory 24 may also* store' packet data prior to transmission or after reception. The 
memory £4 also includes routines for implementing the method of'dall re-establishment according to the. described 
jBmbpdtment of theinvention. • •» - 

Mobile station 10 may also function as a data terminal for transmitting or receiving packet data. As such, in this 

% case-MS 10 may be, = connected Jb a portable-computer or a fax rnachine through a suitable data port (DP) 21 . 

The BS 30 also includes the necessary transmitters arid receivers to allow signal exchange with MS 10. Controllers, 
processors and associated memories that may be located in BS 30 or MSC 34 provide control of the BS.30 and MSC 

. 34, andjmptement routines forrthe method and apparatus of call re-establishment according to the described embod- 
iment of the invention. . ; 

In the embodiment of this invention MS 10 and network 32 operate using a direct spread, code division multiple 
access. (DS-CDMA), system, that fevbasadpn the IS-95A'system standard. The network may operate in the 800 Mhz 
frequency range according to IS-95A standard,' or," in the 1,8 - 2.0 Ghz range according to the IS-95 based ANSI-J- 
STD-008 standard. The network may provide a high speed packet data(HSPD) feature based on the IS-657 and TSB- 
74 t standards^.but which also uses techniques that have been proposed for HSPDIS-95A based systems. For example, 
more than one Walsh channel may be used as the forward traffic channel(base station to mobile station) to provide 
higher transmission rates, by simultaneously carrying separate packet data that belongs to the same user transmission. 

pnthe rever«e v tratfic.channel(mobile. station to base^station), multiplexed Channels may be used to increase the data 
rate. In this method serial data is input to a transmitter/modulator at a input data rate which is higher than th base 
data transmission rate. The serial data is received over a time period having a duration equal to the duration of the 20 

: millisecond|IS-95 transmission frame and demultiplexed into a plurality 6f sets of input data. Each of the plurality of 
sets, of input data is-then processed in oneof<a plurality of subchannels using the system ctiannei encoding and inter- 
leaving scheme to generate a plurality of sets of processed data. An output serial data stream is then generated by 

. multiplexing the plurality of sets of processed data from the subchannels together. The serial output stream is generated 
so that the originally received serial data included in the serial output data stream, is generated at the input data rate. 
The serial.output data stream is then spread to generate at least one spreacfdata stream and transmitted oh the channel 
during a second time period having a duration equal to the duration of the IS-9ff transmission frame, so : that the serial 
data included in the at least one spread data stream is transmitted at the input data rate. 

,. In the HSPD of the; embodiment of the invention, packet data transmission rates of up to four times the 14.4kbps 
maximum data rate provided by TSB-74 may be used. Table I illustrates the packet data service, options (Rate Set 
Number and Multiplex options) and transmission rates available on the forward and reverse links with the. HSPD of the 
embodiment of the. invention.. ■ ■ . • • - - 



TABLE I 



Rate Set : NumbeV arid Multiplex Option 


Maximufri Transmission Rate 


Rate Set 1 and Multiplex Option 1 < 


. . .9600bps-..- .: > 



TABLE I (continued) ••■■.> '-■•'•>-. 



Rate Set Number aricf Multiplex Option 


Ivtaximiym TrShsVriission Rate 


Rate Set 2 and Multiplex Option 2 
Rate Set 3 and Multipl x Option 1 . 
Rate Set 4 and Multiplex Option 2 


" "'l^6obps 
... 38.4 bps 

'.i „ - t 57.6 bpS. - , # „ : 



. A packet data service option is negotiated during call origination or at a later time during a call. Service 1 option 
negotiation is performed according to the IS-95A and IS-657/TSB-74 standards, with the negotiable packet data service 
options including HSPD service options. Messages exchanged during call setup include rfigh speed data (HSD) fields 
• that contain HSPD service parameters. This allows the HSPD parameters in Table II to be established between the 



IS 


MS and BS. 


Table II 


Parameter 


Description 




Rate Set & 
Multiplex Option 


-£s described in Table 1 


20 


Idle Rate 

Intermediate Rate 


The date rate when no packet data-is. transmitted. 
The data rate after an idle rate transmission. 




Peak Rate 


the maximum data rate for the rate set. " . : \ 


25 


Idle Time 
Terminate Time 


The inactivity timer expiration value at which |he transmission rate is ; limited to the intermediate 
The inactivity timer value a|, which packet data service js t terminated..., . . 



30 ( Any of these parameters can be negotiated when packet data .service is requested, or can be made a fixed value 
that is associated with the packet data service. ; v . . * * ..j -r .. 

The Rate Set can be selected from the .list of available rate sets 'defined in Table 1. The Idle Rate" may: be, for 
example, the lowest rate jn the Rate. Set. The Intermediate Rate^mayfcie, for .example, a basic rate ot the.Rate Set. 
The P : eak Rate can be the highest rate in the Rate Set, or a lower rate if limited by thecapabilitiesof the MS. 10 or the 

55 available, system capacity. . .•;.<■ * i 

The Idle Time.and TerminateT-ime may be determinedly the ; network loading and the characteristics of the packet 
data service. On- a heavily loaded network with limited available capapity.tthe network'may set the Idle Time-to have a 
small duration so that an inactive user's capacity can. be quickly reallocated to an active user. The network reserves 
capacity to, support tr^e Intermediate Rate after the.ldle Time, expires. The. Terminate Time is less critical because the 

40 actual capacity .used is based; on the Idle Rate transmission, and the. Intermediate Rate, capacity reserved by the 
network 32 is generally less- than the Peak Rate. Inactivity timers in both MS "IQ.and base station 30 are used to:track 
the times and generate . appropriate signals. The timers in M$ 1,0 or BS 30. are reset whenever packet data is sent or 
received by MS. 10 or BS 30, respectively. . ^ .»•-.; v- 

. Referring to Fig, 3A ; 3E|, and 3C, therein are diagrams illustrating packet : data inactivity. timer function in a packet 

45 data call. These diagrams illustrate the inactivity timer functions in both MS 10 and'base station 30. After a packet data 
service is connected during time period 100, data packets are transmitted at the Peak Rate during time period 110. 
When rp packets are transmitted the rate switches automatically to (he Idle Rate during time period 1 25. Time period 
125, includes idle time, period 120 ; and terminate, time, period 122. The packet r data service remains at idle rate. until idle 
time period 120 expires. If packet transmission does not resume, before the Terminate time period 1 22 expires at time 

so r 1 30,. packet service. is disconnected at time.^30. Dgring time period 1.40 the call has v been released. ■; ■". : 

FIG. 3B shows reinitiation of packet data transmission before idle time expires^ When packet transmission during 
Peak Rate time period 200 stops at/time 202, and idle frames are transmitted during time period 210 at;the jd!e Rate 
for a period of time less than the Idle expiration time, the. Peak Rate transmission may resume, during time period 220, 
assuming that, acJditiopaJ i packet data becpmes.avai(aye fqrtransmiSiSion.-. • _,<.<-• 

5 f . FIG. 3Q shows. "r ( e;init)aijon^f.. packet data transmission>after the, (die time expires and.oefore the terminate time 
expires. If packet transmission during. Peak Rate time period 30Q stops for longer than the.ldle expiration time 320, 
then the data transmission transitions to the Intermediate Rate during time period 330, - until an, acknowledgment .(AC K) 
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is received at time 340. This ACK message' may be the current rate modify message that indicates a new data rate 
and required code channels, ^.tjite point tr^e-Pelak Rate transmission may resume during time period 350. The receipt 
of the ACK 340 informs thVtraps^Uer that sufficient capacity exists ; to support re-initiation of the Peak Rate Trans- 
mission. ' '/ , " . 

5 The inactivity timers in" each of MS 10 and BS 30 may be Implemented as two separate timers, each with an 

expiration time. By example; and referring to Fig. 1, : .the timers can be implemented as software timers (Timer 1 and 
Timer 2) that are maintained in a read/write portion of the memory 24. Alternatively, a single inactivity timer can be 
. ^ used, wherein the tim r value is compar d- with the Idle Time value' to det ct the first expiration. Then the single timer 
continues to count and the timer value is compared- with the Terminate lime value to detect the second expiration. 

10 .. Referring now to.flG. 4, therein is a flow diagram illustrating process steps performed during the.call release and 
^establishment process in the cellular system of FIG:* 1 , according to the embodiment of the invention. FIG. 4 illustrates 
the case in which the inactivity timer expires in MS 1 0 after a packet data service option and traffic channels have been 
assigned for the call. 

The process begins at step 402 when the inactivity timer expires in MS 10. Upon expiration of the inactivity timer, 
is a release order message is formatted within MS 10. The release order message is a modified IS -9 5 release order that 
functions to indicate to network 32 that call re-establishment is possible with this call release. 

Referring now to FIGs. 9A and 9B, therein are illustrated release order message configurations that may be sent 
by a mobile station and base station, respectively, according to the embodiment of the invention. FIG. 9A shows the 
mobile station release order 906 that is sent on the reverse traffic channel. The release order 906 is modified from the 
20 is-95 release order to allow MS 10 to order a call release, while indicating that call re-establishment is possible. MSG 
TYPE field 902, ACK_SEQ filed 904,MSG„SEQ field 908 and ACK^REQ field 910 have functions similar to th cor- 
responding fields of call re-establishment message 600 of FIG. 6. ENCRYPTION field 91 2 is set to the encyption mode 
last received in a channel assignment message, handoff direction message, or encryption mode order. The ORDER 
field 91 4 indicates that this is an order message. The ADD_RECORD_LENGTH field 916 indicates the length of ad- 
25 dltional records in the message and the RSVD field 920 is reserved for future standardization use. The ORDQ field 
918 and RA_VALUE field 919 are specific to the call release message 906 used to indicate call re-establishment. 
Release with call re-establishment possible is indicated by the ORDQ field 918 being set to, by example, 00000011 . 
The RA_ VALUE field is a randomly gerVerrated 8 blfnumber that is used to identify the released call configuration in 
subsequent communicationsJ)etween the MS 10 and the MSC 34. , 
30 ::. ; . ; ,FIG: 9B shows the base station reiease crdi>r 912. Base station release order 912 is used for the identical purpose 
as mobile station release order 906, except it is transmitted by the base station as a forward traffic channel order. 
• MSGJTYPE field 922, ACK_SEQ field-924; MSG_SEQ field 926 and ACK.REQ field 928 have functions similar to the 
■'• - corresponding fields of call'fe^stablishrneht m&ssage^jSOO'bf FIG. 6. ENCRYPTION field 930' is set to theencyption 
; 1 mctiettast sent to'the'fnobile in a tfhanrt'erassighrrtenf message, handoff direction message, or encryption mode order. 
35 USEJT1ME field 932 indicates whether or not an ACTION_TIME field 934 value is included in the message. If 
• USEJTIME field indicates 1 thatan : ACTION_TIME field 934 value ^included, ACTION_JIME field 939 may be used to 
* trioleate a time, accordingHo system time, when the order is to take effect: Otherwise ACTIONJTIME field 939 can be 
' > SQi to 0: The ORDER field 936 indicates thatkhis is ah order message. The ADD_RECORD_LENGTH field 938 indicates 
the iength of additional* records in the message and'the'RSVD field 942 is reserved foY future standardization use. As 
40 • for mobile station' release order messa ; ge= 906,^ base station- release message 912' is "identified by a ORDQ field 940 
that is set . to, by example, 00000011. Base station release message 912 alsd includes a'RA.VALUE field 941 that is 
■ used to. identify the released call configuration In subsequent communications between MS 10 and MSC 34. ' 

Referring again to FlG:4, next at step 404, release order message 906 is transmitted by MS 10 to BS' 30 on the 
1 reverse traffic channel- Then, at step 406, the BS 3d returns a re lease 'order message 9 1& in response on the forward 
45 .* ■.traffic channel; Next, at step 408; BS 30 starts a release timer and saves current service configuration friformation. 
The information saved includes information originally sent to MSC 34 in the iS-95 based'call origination message. This 
'-may include the high speed data service cortf ifuratibh negotiated most recently, mobile station identification 1 ihf ormation 
^- (mobile station identified (MSTD), identifier type (MSiDJTYPE), Identified length (MSIDJ-EN)) information, mobile station 
'" '-protocol revision- ; (MdB_P^REV), extended station class mark (EXT_SC'M), slotted ■ mode f indicator 
so (SLOTTED_MODE), -requested mode code (REQUEST^MdDE) indicating CDMA', analog only etc., privacy mode in- 
dicator '(PM), terminated call acceptance indication '(MOB_TERM), 'called number' Information (DiGITJvlODE, 
' • NUMBERTYPE, NUMBER^PLAN/MORE.FIELDS.NUM.FIELDSV CHARi). : : ' v " 
; ' • • Nextfat step 409 the MS 10 receives the release "order message 9T2 and, optionally, saves the current service 
configuration. If saved, the stored information can be 1 used as an integrity ch'eck when the call is "subsequently re- 
55 : <i . established. By 'exarriple only/ the MS 10" may save; the current Rate Set and Mutii'pWx Option data* (Table 1), and 
^ • compare the* saved data to the Rate Set and Multiplex Option that is set'for the re-established call. In pradtice, : the MS 
^'lO'need save only the RA-VALUE information. 

At step 410, MS 10 starts the MS re-establish timer and releases the call at the MS side. The re-establish timers 



may be implemented in ^either., hardware or; software or a combination of software and hardware. For example, a re- 
establish timer may be Implement d in memory 24 of M$. 10,as.timen 3 ; > The .rerestablish timer det rmines how long 
call configuration information is saved, without either the MS 10 pr, ; MS.C 34;inKiating re-establishment, after a call is 
released with a re-establishment possible indication in th call, release message. A similar re-establish timer may be 
implemented in MSG 34. Next, at step 411 the BS.30 releases the call uppn the expiration of the release .timer started 
at step 408. At step.412 BS 30 also starts the EiS re-establish timer. Next, at step 4.14, the-MS.10 enters the mobile 
station initialization substate, In the mobile station initialization sujbstate, the MS 10. acquires the pilot channel of BS 
30, tunes to the sync channel of BS 30, and then receives and processes system timing information- received on the 
sync channel. Next, at step 416, the MS 10 moves to the idle state, lathe idle state MS 10 monitors an assigned paging 
channel of the BS 30. the MS 10 monitors the paging channel in Non-slotted mode, i.e., the MS/I0 monitors all of the 
80 ms paging slots on the paging channel. If an access parameter message is received while the MS 10 is in the idle 
state, overhead information is updated. s . 

TheMS 10 remains jin the idle state of step 416 until the re-establish timer in either MS 10 or MSG 34 expires or, 
until either MS 10 or MSG 34, has more data to send that belongs to the released packet call. Either of these events 
are received as a process input.at step 418, and causes ,the process.tp move to step 420. At step 420 it is determined 
if the re-establish timer ip either the MS 10 or the MSP 34 has expired, If the re-establish timer has expired in either 
the MS 10 or the MSC 34, the propess moves to step 425 where the old configuration is. deleted from the memory of 
the device in which the timer .expired. The process then moves to.step 426 arid ends. . If ^ however, no re-establish timer 
has expired the process moves to step 422. At step 422 the call is then re-established according to the process shown 
in either FIG. 5A or 5B. : . p 

FIG. 4 illustrates the.process when the inactivity timer expires first in the MS 10. If the inactivity timers expires first 
in BS 30, the process will be similar with the difference being that the MS 10 and BS 30 designations. are interchanged 
in steps 402-412 of FIG. 4. . ( • 

Referring now to FIGs. 5A and 5B, therein are flow diagrams, illustrating process steps performed during call re- 
establishment initiated by a mobile station, and during call xe-establishment initiated by a base station; respectively, 
according to the embodiment of the invention. Whence M§ \Q has data to send and ..initiates call re-establishment, 
the process is as shown in FIG, 5A: VWen the jyiSC 34 has datato send and initiates call; re-establishment, the process 
is as shown in FIG. 5B. the difference between' FIG- 5A and FIG. 5B is that, at step 502 in FIG. s 5A<the MS 10sends 
the re-establishment message because the MS 10 has more packet data to send, while in.FIG. 5B MS 10 sends the 
re-estabiishme"nfmessage at step 530 in response to apagfqg message received from MSC 34 at step 528, with the 
paging message being sent from the BS 30 because the MSG 34 has more packet datato send. In each of the cases 
illustrated in FIG. SA.anc- 5B,,a similarly formatted call re-establishment message is used. .-, ..<-. v. 

FIG. 6, illustrates the call re-establishment mes.sage, according to an embodiment of the invention. Tb.eimessage 
60Q includes the message type (MSG_TYPE) field 6Q1 , acknowledgment sequence number. ( AC K_SEQ) field 602, 
message sequence (MjSG.SEQ) field 604, acknowledgment required =( AC K^R EG) field 606, valid, acknowledgment 
(VAUD^ACK) field. ^08, acknowledgment type (ACK„TYPE) ( field 610, authenticate mode^AlilTH.MQDE) field 612, 
authentication data' (AUTHR) field 614, re-establishment pause (REEST_CAUSE) field 616, random- .value 
(RA_VALUE) field 618, and a reserved (RSVD) field 620. The MSGJTYPE field 601 indicates that the message is a 
re-establishment request message. The ACK_SEQ field 602 is set to the value of any MSG_SEQ most recently received 
on a paging channel. jf ; no such message was received on the paging channel, AC^SEQ field 60? may be" set to a 
default yalue^ such as all. bits, set to 1. The MSG_SEQ field 604 is eetto the sequence number for this message. The 
ACK_REQ field 606 indicates whether an acknowledgement is.required for this message. For a call re-establishment 
message JheACK^REQ field 606 is set to indicate that acknowledgement.^ required. The VALID^ACK field 608 indi- 
cates, whether the re-establishment request message is sent jn response to a paging channel message sent by a base 
, station to initiate ( cal I re-establishment. .The ACKJTYPE field610is,set to the vaJue-Qf the ADDR_TYPE field, if present, 
from the most recently received paging channel message/squiring acknowledgement If no such message was re- 
ceived.the ^CK^TYPE field §10 may be set tp.a default value such as all zeros. The.AUTH_MODE. field 612 indicates 
whether authentication i ( is. to. Jbe .yseci. The AUTHR fjeld.614 is set to a AUTI-JR value to be used in authentication, if 
j AUTH^MODE field J61^.is set jo indicate that authentication is to be used. Authentication mayor may not be used in 
call.re-e^ablishrnent T|Ve REEST^C ^(JSE fieldB.! 6 is unique to the re-e,stablishment message and. indicates whether ■ 
the re-establishment is,a mobile oriojnatecl call, re.-est9btishmerrt (le. , connection having been established the first time 
usjng an origination message^ from the, Mobile; station), or a mobile,, terminate call re.^stablishment (i.e, connection 
.having.been Q8teblished,^e,first time as a. response to a page message fromthe bQse sjatjon): Tha RA-VALUE field 
618 is unjqu.e.tp the re-es 1 tablishrn i ent message and is set to the random yalue;91 9, P41 that, was deluded In the release 
order that was either, senior received lay MS ( 10, depending on whether M$ : 10or MSC 34. initiated the call : release. : 
The PSVD field 620 i^.^eserved for future us6> if modifications are to be made to the re-esiablishment message, The 
(e-establishment message does npt include the, call configuration .infqrmatipn that was saved >at step 406>of FIG.. 4. 
. v The process can ,^ described with reference tp FI<3 >: 5A.for-call re-establishment initiated by tha MS.1.0; The 



efS^7^ §82 A1 



process begins at step 502 Where- MS lO-s'ehds a re-establish request message tb ! MSC 34 through BS 30. The re- 
establish request message sent *at ! step 502-is^as is shown in FIG.'&The fields of re-establish request message 601 
are set, as was 'described fo^FIG/ 6, ; fo indicate that the re- stablish request message 601 is sent as a result of a 
mobile station originated re : establfshmeht . The RAJVALU E is set to the RA_ VALUE included iri the releas order 
'message sent at step 404 bf -FIG" 4} In the preferred embodiment authentication is not performed. As an alternative, 
: the AUTHR field 614 may also be calculated arid set in MS 10 as i's'done forcall origination. In this case, MSC 34 can 
> then receive .the AUTHR value 61 4 and RA^VALUE field 618 in the re-establishment message 600, retrieve, using the 
RA_VAL:UE, the valii s : that were saVed at step 1 '408 and that are necessary to calculate its own AUTHR, and re- 
authenticate the MS' TO by comparing its own calculated AUTHR with the AUTHR field 514 received in the re-estab- 
lishment message 600. ■ 1 >; 

: The re-establish request message 600 is transmitted as a mddffied IS-95 tyjte access probe on an access channel 
of BS 30. Referring now to FIGS. 7A and 7B ( therein are illustrated the re-establishmerit request access channel 
structure arid an access probe sequence 1 ; respectively, of an embodiment of the invention. In FIG. 7A the system time 
is shown as a series of consecutive access channel frames 702 on the system time axis; The call re-establishment 
message 700 comprises a preamble and message(msg) capsule. The length of the preamble is 1 + PAM_SZ access 
channel frames (one access channel frame = 20ms) and the message capsule length' is one access channel frame. 
PAM_SZ is system- defined value and is periodically sent by the network in the ACCESS parameters message on the 
access channel. Gall re-estabirshrtfent message 700 has a duration of three 20 millisecond access channel frames 
702. PAM_3Z is equal to T'fof this case. The preamble lasts two access channel frames 702 and the msg capsule 
lasts one access channel frame 702. Because the call configuration is saved by MSC 34 for use in call re-establishment, 
the information necessary to transmit' in the msg ; capsule of call re-establishment message 700 only requires one 
access channel frame 702' of 20 millisecondsl 

The (re-establishment request) access channel slot has a duration of 1 + PAM_SZ + 3 CAP_SZ access channel 
frames. The value of CAP_SZ is system defined and is also received' periodically in the Access Parameters message 
: h-f the Paging Channel.YThe access channel slots begin at acciess channel frames in which t mod (4 + PAM_SZ + 

- CAP_SZ) - 0, wher& t is the System Time 1 iri frames; The re-estab'lishmeht request access channel slot includes an 
access channel preamble and message 1 cap's ule; and a "waiting period": Trie waiting period is* used to allow the time 
remaining in the access channel slot to expire. The 1 re-establishment request access channel slot has the same duration 
'as thef access channel slot. , • • >' r ■ ! r 

Access probesyare transmitted as shown frY FIG. 7B. An access probe sequence corriprises up to 1 +NUM_STEP 
' access probes, where NUM_STEP is a systenrf defined parameter. Each access probje sequence begins with Access 
probe 1 and continues up) until- Adce§s J p robe 1+NUM_STER if no acknowledgement is received from the system. 

- ?Access probe V is transmitted at an initial power level (Pi ) arid, each succeeding access probe is transmit at a power 
level incremented by P2 . Th e- re-establishment' access attempt of the embodiment is' modified from IS-95 access by 
removing the Ack Response Time-out(TA)at the' 4 end -of each access probe. Access probes are only separated by the 
probe backoff (RT) system constant. Re-establishment request message are transmitted by the MS 10 until the max- 
imum-number of transmissions (MAX_FfEQ_SEQ) have 5 been made, or until acknowledgement is received from the 

'system. ■ * '* • > . - . ': ' - 

FIG. 5 A will be used to describe this process? Trie process steps 532-552 of FIG." 5B are identicalto steps 504-524 
of FIG. 5A. At step .504 a acknowledgement order is received by MS '10 from MSC'34 through BS 30. T?ie acknowl- 
edgement order indicates to MS 10 that MSC 34 'has rebeived an'access probe including the call re -establishment 
message. Next,- at step 506; a channel assignment message is transmit from MSC 34 toMS 10 through BS 30! In the 
embodiment of the invention; the channel assignment message is a modified 'IS-95 chanrief assignment 'message. 

- Referring now to FIGs.-BAi and 8B, therein are illustrated channel assignment messages' according to an' embodiment 
of the invention. Each' message includes fields 806 - 814 which have f unction's l simiW : to fields 601 - 608 of re-establish 
request message 600. Each message also includes an address type (AbDR_TYPEj ! field "'816,' address length 
(ADDR^LEN) field 818; Address (ADDRESS) field 820, and additibnal record lerigth (ADb_RECORDJlENGTH) field 
824; The ADDR^TYPE field 816 indicates the type of address electronic serial nurnber ! (ESN), iriterna't tonal : mobile 
station identity (IMSI), <br temporary mobile station icfentity (TMSI) used in ADDRESS' field 820 by the sending base 
station to address a- receiving mobile station. The AQOR.LEN field 818 indicates the 1 length of 'Ad DRESS field 820. 
ADDJRECORD_LEN indicates the length 'of the additional fields following this'drie. Each channel assignment 
message used in call 're-establishmerit is" modified from the/ 15^95 channel AssignmenY message to include a novel 
high "speed data traffic assignment' function for assign mode (ASSIGNJvlODE) fielb ASSIGN"_M6DE = 110 can 
be used to Establish odth High Speed Data and High 'Speed packet Data cbnriectibns; FIG*. 86 shows the fields used v 
when ASSIGN_MODE=M10. the channel assignment rnessage id rnodified to inc'lbde v a HSPb initial' rate set 
(fNtTIAL^RATELSET) field 848 and an iriitial m u Itiplex (IN IT I ALLMU LTI P LE X) field 856V iNITIALiFIATE^SET Yield 848 
iridtea'tes the ihitiaTrale set number to be used immediately after the channel assignn^e'nt message is received. The 
rate set number can be changed during the cail setup procedure 'using the : service* : riegotiati6n , procedure. The 
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! INITI ALJvlULTIPLEX field 850, indicates the multiplex option to be used immediately after the channel assignment 

| message is received. The multiplex option can also be changed during the call setup procedure. When ASSIGN JvlODE 

I .= 110, the Assignment rjnessage 800 also includes/Frequency Included (FREQkINCL) field 842, reserv d (RSVD) field 

| 844, granted, mode (G R ANTE D__MOpE) field 846, number of,additional'C<:iels(i);.field 852, number of code channels 

j 5 (NUM_CODE_CHAN) field 854, code channel I (CODE„CHANi) field.856; frame offs t (FRAME_:OFFSET) field 858, 
j encryption mode (ENCRYPT JvlODE) field 860 t band class (BAND.CLASS) field 862 and CDMA frequency (CDMA, 

I FREQ) field 864..FREQJNCL field 842 indicates if the CDMA_FREQ field 864 is included in the channel assignment 

j message, GRANTED_MODE field 846 is set to a first predetermined value, that indicates the.MS 10 is to use a initial 

! multiplex option and rate set number described in the IN ^MULTIPLEX field 850 and the IN I Tl AL_RATE_SET field 

10 848, respectively, and that service negotiation is not to take place before the base station sends. the^ first service connect 
message. GRANTED JvlODE field 846 may be set to a second predetermined value that indicates that MS 10 is to 
-i use an initial, multiplex option and .rate set number described in the INIT_MULTIPLEX field 850 and the 

i INITI ALJWE.SET field 848, respectively, and that service negotiation is to take place before the base station sends 

; the first service connect message. NUM_ADD ..OCTETS field 852 indicates the number of additional octets following 

; is this field. NUM i _CODE_CHAN fieid 854 indicates the number of CODE_CH ANi fields 856 that are in the message. The 
| CODE.CHANi field maybe used to assign parallel WALSH Ghannels-for use on tho forward or reverse links, depending 

I . on the method of high speed data transmission used. The FRAME_OFFSET field 858 indicates the frame delay relative 

,| to the system timing, ENCRYPT JvlODE fieid 860 indicates whether encryption is to be used. The BAN D_C LASS field 

j . ■ 862 is set to indicate the IS- 95(800 Mhz.or 1.8 to 2.0 GHz). COMA band class if FRE<S)_INCL<field 842 is set to one. 

; so Otherwise BAND.CLASS field 862 is set to.0. , • .. ' : >• 

Returning to FIG. 5A, at step 308 the.process,rnoves to-the traffic Channel initialization sub-state. At step 508, the 
BS 30 begins sending filler frames using the new channel. MS 10 must receive a predetermined number of good filler 
. .frames within .2 sec. When MS 10 receives the requ ired number of filler frame* MS. 10' begins to send Traffic Channel 
preambles and BS 30. acknowledges the preambles using, the BS.ACK order* message. Upon receipt of the BS ACK 
25,..: order-message the MS' 10 stops .sending preambles and .the system initialization is complete.. Next, 'at step 510 ( "a 
; determination is made as-ttxwhether or not the previous (old) peak;rate Js to be* used, if the MSG 34 determines that 
, , the system can support the previous peak rate; the process movss to step 512. Atstep 512 the MSC*34-sehds a service 
connect message through BS 30 to MS 10. The. service connect message-includes' a HSD service configuration indi- 
cating that the previous peak rate, is to be used. Next, at step 514, the MS 10 returns a service connect complete 
-30 message to BS 30, the process moves to step'522, and* the~HSfcD< connection bet weervMS TO- ahd^BS '30 using-the 
old peak rate is re-established. The call re-establishment process ends; at step 522. ' ; « 

If, however,. at stepSIO, it is determined by the, MSC 34 thatthe pr.evious>peak.rate is hot tobe.usedilhe process 
moves to step 516. Atsiep 516 the MSC 34 sends .a service connect message 'through BS>30 to MS* 10.' The service 
connect, message includes a.HSD sarvice configuration tndicating.thexJefault rate is to be used? 'Next, at step 518, the 
35 : MS 1 0 returns a service connect complete message to BS 30, theprocess moves to step'524, and the'HSPD connection 
between MS 10 and BS 30 using the default rate is established. The call re-establishment process ends at step 524. 

While the invention has been particularly shown and described with respect to preferred embodiments thereof, it. 
will be understood by; those skilled in the art that changes, in form and details may be made therein without departing 
frorn- the scopet and .spirit of the invention. ■.■ ht. . . v 1 ' w ; ,ji • 

<o The present invention includes any novel feature .or* combination of features diseased herein either explicitly or 

any generalisation thereof irrespective of whether or not it relates to the claimed invention or mitigates any or all of the 
. problems addressed. ; -;, ;.!; v • 

4$ Claim?..;-..:!.:-: f i- . :.. > - -,i'.r • 

1. ^method for/r$:establishing, a- packet data call on a channel between a first transceiving device and a second 
transceiving deviceKCom prising the -^teps. of ; : . .* > : '. .> - f ; :.< — ■■■ 

so sending a message from thatirst transceiving deviceto ifte second transceiving device, said message indi- 

cating that a packet data call is to be released, the message including an identifier value; 
. ...saving at leasee identifier. .value in the ftrst transc eiving. device? . *c ■ ■ 

v saying, in response to receiving the message, a set of call configuration data and the' identifier* value in the 
second transceiving device; - 1* 1 ■ • • ■ •"■ : 

ss releasing the packet data call from the channel at the first and said second transceiving devices; v - 

. .. .. . starting aire^stablish.timer,- .the rerestablish timer being:geMorun,fora first predetermined timelperiod; 

n ^detecting additional packet data Jor (the, packet .data call within the first predetermined time period; and 

re-establishing, in response tostetecting additional packet; data r the. packet -data. call betwaenthe first and 
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< second transceivingdevices; usingthe set ofxairconf juration 1 data savacl (n r the second trahsceiving device. 

The method of claim 1 ; wherein ffhe 1 step of starting a timer comprises starting a timer in the first transceiving device, 
and the. step of detectinjg^dtiitional'packet data comprises^detectirig, within the predetermined time period, addi- 
tional packet data to be* sent from the fi^ ' t; 



3, The. method according to any of the -preceding claims, wherein the message comprises a first message, and the 
*.<,-: : step of. re-establishing comprises' the steps of: - 

w - v sending, in. response to detecting the additional packet data, a second message from the first transceiving 
device to the second transceiving device, the second message including the identifier value; 
etrieving.the set of stored call configuration data in the second transceiving device using the identifier value; and 
re-establishing the packet data call using the retrieved call configuration data: " 

« 4. The method according to.any of the preceding claims, wherein the first and the second trahsceiving devices com- 
prise a mobile station. and. a base station, respectively, and wherein the set of call configuration data includes 
mobile station„dataandcalted number data. i; 

5.- . The method according to any of the precedingclaims, further comprising/before the step of sending a first message, 
20 the step of randomly generating the identifier value, and wherein the slip of sending the first- message comprises 

sendir.g.a first messageJncludingithe randomly generated identifier value. > * ■ 

$. The method according to^any of. the preceding claims, wherein the step of starting a timer comprises starting a 
- second timer, the second timer being set to run r-a- second predetermined time period, and, wherein the method 
?5 - .further comprises-,, beforejthe step of sending f a first message, the step of detecting an expiration of a first timer, 
< ; r.r .■ the expiration of ; the- first: timer indicating ahat packet data has-not been transmitted or received on the channel 
within a first predetermined. time. periooVand, wnerein the step of sending a first message comprises sending a 
first message, in response to detecting an expiration of the fi^rst timer/ ' . . 

30* .-. ; -The method according »<o. any of r the .preceding , claims wherein said message comprises a first message, and 
wherein the method further comprises; the step of sending': la response, to receiving the first message, a second 
ij. .jmessage.'from.the second.. toansoeiviipg. device tb the first transceiving device, wherein, in response to receiving 
, rthe second message at the »fkst transceiving device, at least the identifier value is saved in the first transceiving 
v ; £ " device,: and;wherein ihe step of'savingtaiset of>oalt.cdnfiguration data comprises saving, in response to receiving 
J?,- , the first message at the second transceiving device, the. set of- call configuration data and the identifier value in 
: the second tran see ivingdeviee; . ; . > ; • ,i . ; . • 

. ; i , .8. ; TheimethodiOf claim 1; wherein ; the step of starting a timer comprises starting a dinner in the second transceiving 
device, and the step of detecting additional packet data comprises detecting, within the predetermined time period, 
W .^additional packet data to be sent from.said second^transceiving device. ! 

9. The method of claim 1 or claim 8, wherein the message comprises a first message and, the step of re-establishing 
comprises the steps of:- 

45 sending, in response to detecting the additional packet data, a second message from the second transceiving 

device to the first transceiving device; 
. sending; in .responses receiving the second message; a third message 'from Uhe first trahsceiving device to 

the second transceiving device, the third message including the identifier value; 

retrieving the set of stored call configuration data using the identifier value; and 
s 9 re-establishing the packet data call using the retrieved set of call- cbnfiguYatiorfdata: 

10. The method of claim 1 or claim 8 or claim 9> wherein the first and the second transceiving devices comprise a 
. mobile-station and a base station, respectively, and wherein the set of call : configuration vcfdta includes mobile 

station data and called number data * : - * <' ,; ^ 



ss 



•iThevmethod of;claim 1>or anyof clainrfsO to 10, further comprising, before (He step' of sending a first message, the 
: step o? randomly generating an identifier value, and wherein Vie step of sending. ihe first message comprises 
■sending the first:message includingthe-randomly generated identifier^vaiue. * • \ : - i; ■ ' 1 
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12. The method pVplaim l^furtyier composing an initial sfep of.starjjng an iciactivity^timer, the inactivity, timer being set 
to run a second predetermined time period, and wherein the method further comprises r „jbefpre the step of. sending 
the message, the step of detecting an expiration of the inactivity timer, the expiration of the inactivity timer indicating 
that packet data has not been transmitted or received on,the channel withjqatyesepond predetermine?! time period, 
and wherein the step of sending a first message composes sending theftrst mejssagejn response to detecting an 

: expiration of tbe : . inactivity, timer. . / . . , i,;:, 1 ^/ r .<\.v f v> , , .. ; ; *.- t . 

13. An apparatus for re-establishing a packet data call on a channel between a. first transceivjng device ana" a second 
transceiving device, said apparatus comprising: . : , ir : ., . i3f - .. w 

.'•)*■»• - .- , • ,a *,b • .. - i .. -..>■ ' . . ... / ■*. . r: . i,: 

means for sending a message from the first transceiving device to the second transceiving, device, said mes- 
sage' indicating that a packet data calf is to be released, said message including an identifier value; 
. means for saying at (east said identifier vajue in the first transceivipc; device; . t . it . • 

; means for saving,, in, response to receiving said message, a se{pf call conjigyration.data and said identifier 
value in the second transceiving device; . u(}t . v . ; u .,. 

means for releasing the call from the channel at said first and said second transceiving devices; 
. means for starting a. re-establish timer,, said re-establish timer being. set to run,, for a ( fjrst predetermined; time 

■ period; ;.c«^v - j 4 .■ . ■■ '-■•■■i ■ 

means for detecting additipnal.packet ..data, for the call . with in,, said first predetermined time period ..and for 
20 generating a signal; and 

means for re-establishing, jn response tp detecting said sigpa.l generated by.$aid maans fqtdetepting additional 
packet data, the pall between said ,first .transceiving device end sai^. second, transceiv jog gey ice using, said 
. saved set of call configuration p'ata. ji ( ' v ;. r . , 1f ■ . ;iir . h . ' . £ . ,,. , 

>' ' * .. - . .i> ; m:>.. ( ■f'nv -uOi}' ; • . ;:w .-.v (V- )? n ^ l;c- •*{.:. ■■ ; \ ■ i 

2$ 1 4. The apparatus of clajm.1 3^ wherein saioVmeans Jor starting a re,iesta,blisr) ; timer is located in said fii;st transceiving 
device and, said means for detecting additional packet data comprises means for detecting, within said, predeter- 
mined time period, additional packet data to be sent from said first transceiving device. 

15. The apparatus according to claim 13 or claim 14,'wherein.said message comprises.^ first .rjnessag9 0 and said 
50 means for re-establishing comprises: 

means for sending, in response to detecting said additional packet data^a second message, Jrpm,,said first 
transceiving device to said second transceiv'ing^eyice.is^i^^ecpnd.nQ^ssa.ge including sajd i; id,entifier value; 
means for? retrieving said set of call configuration, data frgm stprage ; in,said second jransce^ing. device using 
55 said identifier value; and -\ >. > - M mpt-h." ■■ ^.i I a. ; - ■ i. . ! ..n 

means for re-establishing said call at said second >transqeivin 9 device : jjsi.ng.said retrieved set of call config- 
uration data. ... . . ... . ...„;,:(-,!. ,,i : , - > .., ; : 

16. The apparatus according to any of claims 1 3 to 1 5, wherein said fjjjst and s.aic- seconcjrtranspeiyinjg devices comprise 
to . , ,a mobile elation. and a base station,, respectively, and, vyhereia said,setof cai| configuration data includes mobile 

• station data and called number data. . t ;,..©.,. . .^v < . • > , : : ? .d* r ^ . »n :..■■;.-■ 

17. The apparatus according to any of claims 13 to 16, further comprising, means for randomly generating said identifier 
value. . 

45 

18. The apparatus according to any of claims 13 to 17, and further comprising means for starting an inactivity timer, 
said inactivity timer being set to run a second predetermined time period, and wherein said apparatus further 
comprises, means for detecting an expiration of said inactivity timer, the expiration of said inactivity timer indicating 
that packet data has not been transmitted or received on the channel within the second predetermined time period, 

so and wherein said means for sending a message comprises means for sending said message in response to de- 

tecting an expiration of said inactivity timer. 

19. The apparatus according to any of claims 13 to 18, further comprising means for sending, in response to receiving 
said message, a second message from the second transceiving device to the first transceiving device. 



55 



20. The apparatus of claim 1 3, wherein said means for starting a timer comprises means for starting a timer in said 
second transceiving device, and said means for detecting additional packet data comprises means for detecting, 
within said predetermined first time period, additional packet data to be sent from said second transceiving device. 
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21. The apparatus according td'cfe'trn'iS br 20, wherein ! saTcl rhessa'ge c6rnplfses a firsV message, and'said means for 
•-'•'•/i4»tobltefilng •••«'''>•> •'^•••l " -1v... = .vv.- •-,—-• !„, . 

'{ ■: - . ■ i ' ^ ..' .1 •■..■iJpiiqxooi'U i l ■' ■*■!. ; ^ - ; ; : • . •. : - 

: ' 0 frteans for sehding, in fesjfkftlk^ additional packet data, a second messaged ro'rn said second 

s ' : - ' tVanscei^ ' ' !■ . ' 

means for s nding, in response to receiving said second message, a third message from said firs 1 ! transceiving 
device to said second transceiving device, said third message including said identifier value; 
means 'for retrieving v " 

configuration data from storage in said second transceiving device using said identifier value; and 
10 means for re-establishing said call at said second transceiving device using said retrieved set of call config- 

uration data/ ''^ mo..;-: . 

22. The apparatus according to claim' Y3 or 20 or 21 , wherein said first and'said second transceiving devices comprise 
a mobile* -station 'and a base' station, respective ty, and wherein said set of call configuration data includes mobil 

is station data and called number data. 

23/ , Yhe apparatus acc.ordingH6 i 13'o , r : any--6f : the Claims 2G to 22, and furthercomprisinei means f or randomly generating 
said identifier value, and wherein said means for sending said first message comprises means for sending the first 
' 'message to ifi^ ' 
so ^ r ' -' :n y ' ■ 

24. ' The Apparatus' of cl"atrn' r 24,^nd<furtherc6mp'nsing means fbr startln^an inactivity timer; 'said Inactivity timer being 

'set tb run # secdrid predetermined ttnrid'pertdd," and wherein slid apparatus' further Comprises, me/aris for detecting 
an expiration of said inactivity timer, the expiration of said inactivity timer indicating-that packet data has not been 
transmitted or received on the channel within said second predetermined time period, and wherein said means for 
25 *" sending the fifsl rrtessage compHses'Weans fo v r sending a first fhessageln response to detecting an expiration of 

- ;f 'iaitfih^iiv'tim^ ,oi ^ ■ ; 5 ^\ ty i; ; ■ : ; v ;' ;i,:!i: ; - ^ ^ ^ 

25. A method for transmitting packet data between a mobile station and a base station in a digital telecommunications 
'-network '" 1 v,a * 5 " £ " 1i0 '' ' * ' ' y 

30 " y " ^ 

establishing a packet data call on an assigned radio channel between the mobile station and the telecommu- 
f : i Jl -n1cati^ ■.:;■■"! . . . =i 

ji r tr'a , HsVn i iftiri : g pabkdfdafa/dri th^aSsT^§*r«di6'6mnnef; .-. 
ti'HM YrahsWirti^ channei'fbrihdicating that the packet data call is to be 

35 suspended, the first message including an identifier; n l t 

'v : storing ihforrtfation Vetyfo^ • ' 1 1 

suspending the packet data call and relinquishing the assigned radio channel; 

within a predetermined time out period, transmitting a second message to re-establish the packet data call, 
■ " : '>• " thesecond'h^ " v 

40 " *"' re-establishing We 'packet tiata : ball oh 'a's'arrfe of different assigned radio' channel based at feast; in part on 
the stored information that is retrieved using the received identifier. • ' ' • ,: <■■•: • m - • c . 
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